[Bio-modification of polyhydroxyalkanoates and its biocompatibility with chondrocytes].
To study the hydrophilicity and the cell biocompatibility of the poly(3-hydroxybutyrate-co- 3-hydroxyvalerate) (PHBV) and poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBHHx) coated with a fusion protein polyhydroxyalkanoates granule binding protein (PhaP) fused with Arg-Gly-Asp (RGD) peptide (PhaP-RGD). PHBV and PHBHHx films were fabricated by solvent evaporation. Scanning electronic microscope (SEM) was used to study the morphology of the films. PhaP-RGD fusion proteins were expressed and purified by the technology of protein engineering; PHBV and PHBHHx films were immersed in the PhaP-RGD with an amount of 3.5 mg/mL protein/per sample respectively. The hydrophilicity of the surface were detected by the contact angle measurements. Septal cartilage cells obtained from human septal cartilage were cultured in vitro. The 2nd passage chondrocytes were incubated on PHBV unmodified with PhaP-RGD in group A1, PHBV modified with PhaP-RGD in group A2, PHBHHx unmodified with PhaP-RGD in group Bl, PHBHHx modified with PhaP-RGD in group B2, and on the cell culture plates in group C. After cultured for 3 days, the proliferation of cells was detected by the DAPI staining; the proliferation viability of cells was detected by the MTT assay after cultured for 3 and 7 days; after cultured for 7 days, the adhesion and morphology of the cells on the surface of the biomaterial films were observed by SEM and the matrix of the cells was detected through the toluidine blue staining. SEM observation showed that PHBV and PHBHHx films had porous structures. The contact angle of the surface of the PHBV and PHBHHx films modified with PhaP-RGD fusion proteins were significantly reduced when compared with the films unmodified with PhaP-RGD fusion proteins (P < 0.05). Chondrocytes of human nasal septal cartilage incubated on the films could grow in all groups. After 3 days of cultivation in vitro, the cell proliferation and viability of group B2 were the strongest among all groups (P < 0.05); the cell proliferation after cultured for 7 days was significantly stronger than that after cultured for 3 days in groups A1, A2, B1, and B2 (P < 0.05); and the cell proliferation was significantly stronger in groups B1 and B2 than groups A1, A2 and C, in group B2 than group B1, and in group A1 than group A2 (P < 0.05). The results of toluidine blue staining showed that blue metachromasia matrixes were observed in groups A1, A2, B1, and B2; group A1 and group A2 had similar staining degree, and the staining of group B2 was deeper than that of group B1. The adhesion of cells in all groups was good through SEM observation; and the connection of cells formed and stretched into the pores of the materials. The biomaterial films of PHBHHx modified with PhaP-RGD fusion protein can promote its biocompatibility with chondrocytes.